An accurate measurement of the neutron beta-decay lifetime is important for both tests of the Standard Model of electroweak interactions and understanding the creation of matter during the Big Bang. Previous measurements of the neutron lifetime have been limited in accuracy by certain systematic uncertainties. We describe a new technique for measuring the lifetime whereby ultracold neutrons (UCN) are produced through inelastic scattering of 0.89 nm neutrons with phonons in superfluid 4 He and confined within a superconducting magnetic trap. The trapped neutrons are detected when they decay; charged decay electrons ionize helium atoms in the superfluid resulting in scintillation light that is recorded in real time using photomultiplier tubes. The advantages of this technique over previous experiments are continuous detection of scintillations from decay electrons and the elimination of wall losses and betatron oscillations. Analysis indicates that systematic errors due to neutron losses should be controllable to 10 −5 τ n . We are in the process of upgrading our apparatus by constructing a larger, deeper magnetic trap and are implementing techniques to substantially reduce backgrounds. Recent trapping data and prospects for improvement will be discussed. Work in collaboration with
